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Recent Hospitals for the Navy 


By F. W. SOUTHWORTH 
Architect, Bureau Yards and Docks, Navy Department 





for the Bureau of Medicine and Surgery, 

Navy Department, at Chelsea, Mass., 
Portsmouth, N. H., and Newport, R. I. The 
plans and specifications were prepared by the 
Bureau of Yards and Docks and the construction 
was under its supervision also. The buildings 
at the three stations are practically identical 
and typify the latest development in Naval Hos- 
pital construction. The demands of naval and 
civil hospitals differ little except, perhaps, in 
administration, and in accommodation of pa- 
tients. In naval hospitals less space is required 
for executive, emergency and dispensary work 
and fewer private rooms and suites are needed. 
The buildings were designed with especial atten- 
tion to economy of service both for the present 
needs and for possible future extension. The 
complete layout provides for four additional ward 
buildings without change in administration or 
subsistence buildings. Each ward is designed for 
a normal capacity of thirty beds, the number of 
patients found by Navy experience to be the most 
economically cared for in oneroom. The number 
of beds in a ward can be increased by fifty per 
cent if occasion demands. 

The buildings are constructed of brick in nine 
shades with an interior lining of hollow bricks. 
Sills and key-stones are of granite, and terra cotta 
in granite shades is used for belt courses, pilaster 
caps, and similar trim. Partitions are, in general, 
4-inch terra cotta with hard plaster finish. Floors 
are of reinforced concrete supported by fire-proofed 
steel construction. The roof covering is slate on 
wood sheathing carried on steel trusses. 

Each hospital group has an administration 
building, three stories and basement in height, 
with a two-story and basement ward building on 
either side. An operating and subsistence build- 
ing is in the rear of the main buildings and is 
joined to them by means of corridors and solaria. 


Nice hospitals have been built recently 


The buildings are connected on every floor. Each 
hospital cares for 134 patients normally, but in an 
emergency would easily accommodate 175 without 
encroaching upon corridor or solaria space. 

Offices for commanding and executive officers 
are along the front of the first story of the admin- 
istration building near the first-story wards and 
elevator, easily supervising the main hospital life. 
Administrative offices, laboratories, rooms for 
examination of patients for eye, ear, and throat 
treatment, and for dispensary work are arranged 
to facilitate action and avoid unnecessary waiting. 
The main entrance for patients is through the 
hall of the administration building but an ambu- 
lance entrance is provided in the rear of the 
administration building opening directly to the 
elevator. The hospital buildings are provided 
with ample solarium space, each ward having a 
large glazed enclosure at its end. Loggias are 
provided between administration building and 
wards and the octagonal solarium between the 
administration building and operating and sub- 
sistence building has a partially covered roof 
garden. The tiled solarium roof is accessible to 
wheel-chair patients, the elevator running to the 
solarium roof level. Rooms for hydriatics are 
located in the basement of one of the wards, with 
adjacent lounging and rest space. 

All kitchen service and supplies go to the rear 
of the buildings without interfering with patients 
or visitors entering at the front of the building. 
The main kitchen is on the ground floor of the 
operating and subsistence building, and food is 
carried on wheel trucks to dumbwaiters leading 
to various diet kitchens on the different floors. 
Diet kitchens with tile floors are provided with 
electric stoves. Cleaning gear rooms with tile 
floors are on each floor of administration building, 
and in each ward for necessary brooms, mops, 
etc. Soiled linen is taken from the wards in 
sterilized canvas bags and dropped through chutes 
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View of One of the Three New Hospitals for New England (Chelsea, Mass.) 


to the basement where an outside door is pro- 
vided from which the linen is carried directly to 
the disinfector before going tothe laundry. The 
mortuary and autopsy rooms are located at the 
extreme end of one of the ward basements with 
direct outside communication. The photography 
room has been protected from the X-Ray room, 
which comes next to it, by means of sheet lead 
stretched on the wall back of the plaster furring. 
Several details of construction have been used 
in the hospitals that are considered especially good 
and practicable. Cast iron bases and plinths, 
6 inches high, with a 2-inch cove at base flush 
with floors have been installed throughout the 
buildings except for the main hall of administra- 
tion building, and except for tile floors, where 
wood base and tile base have been used respec- 
tively. The cast iron base is secured tothe wall 
by means of clips and is grouted and filled in with 
cement behind the metal so that the metal base 
becomes practically integral with the wall. The 
plaster finish is brought down flush, with the base 
butting against it. Closet floors are raised 6 
inches above room or corridor floors in order that 
the cast iron base may run across the front of the 
closets, doing away with cracks and corners at the 
floor level. This construction also makes it eas- 
ier to clean and sweep out the closets. Simple 
window trim has been used without moulds and 
the section of muntins, rails, and stiles for sashes 
are without fillets. The feather edge that is un- 
avoidable in the use of a curved section and the 
omission of the fillets, is taken care of by putty- 
ing and varnish. In the actual work the feather 
edges have come out well and are not impractica- 
ble, although the section adds to the expense of 
the work and is disliked by carpenters on account 
of the extra care necessary to insure good work. 
Except for basements and operating suites, and 
excepting a few instances in the main hall of the 


administration building, flush surface wood doors 
have been used throughout. The doors are a 
compound, veneered type with birch exposed 
veneer. The finish is varnish leaving the natural 
coloring of the wood visible. The trim in gen- 
eral is finished ‘‘ natural.’’ White painted trim 
is used only in the operating suite and in toilets 
and dressing rooms. Basement doors are a stock 
five paneled pattern. Operating suite doors and 
all toilet enclosure doors are metal, enameled 
white, with simple moulds. 

The ideal hospital floor is a composition floor, 
but up to the present time, composition floors at a 
reasonable price have not proved entirely satis- 
factory. There are still a few practical points to 
be overcome, such as cracking, roughness and 
unevenness of surface, separating from the ma- 
terial‘on which they are placed, discoloration and 
decomposition where much water is used. The 
composition floor would be ideal in that the floor- 
ing itself could be carried up 6 inches or more on 
walls with a coved base. This has been done but 
has not been successful enough to warrant the 
chance of ruining large amounts of work. A 
good floor for wards and patients’ rooms is lino- 
leum cemented to a concrete base. Linoleum is 
easy to walk on, quiet, and clean. Linoleum has 
been used very successfully abroad where labor 
conditions are different from the conditions exist- 
ing in this country. It is extremely difficult, and 
at times almost impossible, to get labor careful 
enough to install work of this description. Fora 
successful floor, linoleum should be carefully laid 
on and cemented to a “‘ builders felt’’ base ap- 
proximately one-sixteenth of an inch thick. The 
felt is laid in cement on the floor. A special 
cement or glue is prepared for laying linoleum. 
The felt base not only allows a certain amount of 
expansion and contraction but also allows the 
linoleum to be taken up and replaced with little 
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effort. Linoleum should be warm when laid to 
prevent cracking. Linoleum can be carried toa 
base board with a small scotia or quarter round 
tacked down on it, or it can be carried up on 
walls. When linoleum is carried up on walls the 
edge should be held in place by brass strips se- 
cured to the walls and bent to form a ground for 
plaster, if plaster is used above the linoleum. 
Terrazzo has received a great deal of attention 
and has a great many enthusiastic supporters for 
flooring use. This is another material that has 
been more successfully used abroad, especially in 
German hospitals, than it has been used here. 
In addition to the cracking to which terrazzo is 
subject, the terrazzo is noisy and is hard to walk 
on. Circular ceramic tile has been used for ward 
floors in certain New York hospitals. The flooring 
looks attractive at first, but the amount of cement 
mortar in proportion to the tile is large and has in 
places worn into dust. It is easily eaten out by 
acids, and the small tiles break and chip. One ad- 
vantage of the terrazzo or tile floor is that, if 
required, the floors can be thoroughly flushed 
without injuring the flooring material. The floors 
of the recently constructed naval hospital build- 
ings in North Chicago are of compressed cement 
tile about six inches square. So far the tiles have 
given fair satisfaction, but they are expensive, 
have crazed and have the disadvantage that with- 
out constant care they are likely to wear up intoa 
fine dust. After investigating the question of 
floors very carefully, hard pine, quarter-sawed, 
heart-stuff flooring was used in the majority of the 
rooms of the three New England hospitals re- 
ferred to. The floors, after several waxings, 
become practically impervious. For kitchens, 
bath rooms, diet kitchens, and toilets, a hexagonal 
three-inch vitreous white tile has been used. 
The vitreous tiles are impervious and when laid 
properly and evenly with a white cement joint are 
not only attractive but practicable. The disad- 
vantage in the white vitreous tile is that it needs 
frequent cleaning even if the tile is properly 
rubbed down and smoothed off when laid. The 
operating rooms are floored with Tennessee mar- 
ble tiles approximately eight by twelve inches in 
size. Tennessee marble is used on account of its 
being practically impervious and slow in action 
under acids. The vitreous tile might have been 
used in the flooring of the operating rooms but 
the number of joints are excessive in proportion 
to the floor area. The tributary rooms in the op- 
erating suite are floored with the white vitreous 
tile, the same as used in baths. Expense prohibited 
the use of marble tiles in all of the operating 


suite. Glass floor tiles have been tried in several 
hospitals for the operating rooms but the glass 
chips and spalls very easily with any settlement. 
White marble has been used in a number of civil 
hospitals for flooring but it is easily acted upon by 
acids and soon shows wear. 

In general, wall surfaces have been plastered. 
Hard plaster has been used for walls, above base- 
ment. All interior angles are coved and all exte- 
rior angles are ‘‘ bullnozed.’’ The walls in wards 
are painted with a sanitary paint. Tennessee mar- 
ble wainscot, 7 feet high, with coved base and 
flush with the plaster has been used in the oper- 
ating rooms. This was successfully installed with 
ground joints without mortar. Basement walls 
are a buff face brick in corridors, kitchen, and 
rooms other than store rooms. 

Hardware throughout the hospital buildings is 
of a substantial, heavy type, free from ornamen- 
tation. It is ‘‘ solid cast polished bronze natural 
finish.’’ The hardware will stand constant pol- 
ishing without changing color or texture, although 
polishing is not necessary. Window sashes in 
wards and in rooms occupied by patients are 
fastened by means of cinch fasts in addition to 
the ordinary sash fasts on the meeting rails. All 
doors in operating suites are furnished with dust- 
proof roses, dust-proof strikes, and keyhole traps. 
The traps consist of flaps on springs which keep 
the keyhole closed unless a key is in the lock. 
That is, the keyhole plate presents a flush surface 
with no opening apparent when the key is not in 
use. The same idea is applied to the strikes, 
keeping the strike as a surface flush with the door 
jambs when the door is open. 

Electrical fixtures throughout the hospital build- 
ings are of the simplest possible design equipped 
with prismatic extensive or intensive globes, ac- 
cording to the position of the fixture. The can- 
opies are of special design, easily removable and 
allowing the goose neck or bracket to be kept 
closely to the wall, considerably closer than most 
of the commercial fixtures. The operating room 
lights over tables are in a group of five, so ar- 
ranged that no shadow is cast on the table. Each 
light is of 80 candle power and is controlled by a 
separate switch so there is no difficulty in control- 
ling the amount of light. The shades of the lights 
over operating tables are spherical] and easily 
cleaned. Dimmer appliances are used where re- 
quired. 

The plumbing layout designed for the hospitals 
is simple and the fixtures are the best and of the 
latest design. Where urinals occur, enameled 
iron tanks have been used with stayed chain pulls. 
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For water closets, vitreous bowls and low down 
vitreous tanks have been used. The tanks are 
large and insure quick and efficient flushing of the 
bowls. ‘The tanks are covered with simple porce- 
lain lids which are bolted or fastened in place so 
that they cannot be lifted without the use of 
proper tools and time. This obviates the proba- 
bility of the tank lid being raised by any one other 
than the plumber. The lever arm for flushing 
the bowl is of such design that it can be readily 
repaired if injured. Bath Tubs for private use of 
officers and for use of patients who are conva- 
lescent and well enough to take their baths with- 
out assistance are of the corner pattern, let into 
walls and floor so that only two sides of the tub 
are exposed, and so that there is no chance for 
the accumulation of dust, dirt, and moisture back 
of the tub. Where tubs are installed in the gen- 
eral baths of the wards, and where the baths of 
the patients must be given by the nurses, the tubs 
are so placed that a nurse can be stationed on 
either side of the tub. Lavatories and sinks for 
use in operating suites are equipped with rose 
sprays, deep bowls, and knee control. Vitreous 
ware is used in all fixtures where the size will 
permit. The fittings for all plumbing fixtures, 
including standards for water closet and bath en- 
closures, are of ‘‘red metal.’’ Red metal is a 
composition of copper and tin containing not less 
than 80 per cent of copper and 7 per cent tin. 
The composition of the red metal is such that it 
will stand indefinite polishing without change of 


View of Operating and Subsistence Building, with Solarium in Rear of Main Group (Chelsea, Mass.) 










































89 


color. The hardware and plumbing fittings are 
practically the same in color. Nickel plating 
looks very well when it is properly cared for 
and only wiped off as required, but the ten- 
dency in most institutions is to polish the metal 
infrequently and then so severely that the nickel 
plating soon wears off exposing in places the 
brass or copper on which the plating is made. 
Shower baths are provided of simple design and 
of such construction that the mixing of hot and 
cold water is simple and so that scalding is pos- 
sible only through deliberate attempt. 

The buildings are heated by plenum and ex- 
haust systems to insure proper ventilation and an 
even temperature is maintained by the use of di- 
rect heat from hot water radiators. For the 
operating suite the air is washed to prevent dust 
particles from entering and then re-heated. The 
air for the operating suite can be maintained at 
the required degree of heat and humidity. 

Radiators for the hot water heating system are 
of a hospital pattern, free from ornamentation and 
having sections about three and a half inches on 
centers. The radiators are all set out free from 
the walls and can readily be cleaned. In the oper- 
ating rooms the radiators are set up on platforms 
two inches above the main floor to allow for 
flushing the floor without danger of water running 
down the heating pipes to the floor below. 

All buildings are supplied with vacuum cleaning 
outlets. The apparatus, including an automatic 
wet tank separator, is placed in the basement. 
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* The Dome of the Pantheon, Paris 


A STUDY OF ITS STRUCTURAL SYSTEM 


By RICHARD F. BACH 
Curator, School of Architecture, Columbia University 


in any sense less impressive in design than 
any of the examples thus far analyzed in 
this series of studies* of domical structural sys- 
tems, is the dome of the Panthéon in Paris, con- 
structionally the most interesting, architecturally 
the most effective dome in France, and the finest 

French church of the eighteenth century. 

Like almost all the larger church buildings in 
Europe the Panthéon was erected to supersede an 
ancient building of inadequate size and of sup- 
posedly antiquated style. The new building is 
said to have been vowed by Louis XV during an 
illness at Metz and to have been begun in 1755 
or 1757, according to various accounts, although 
the actual laying of the first stone of the high 
altar did not occur until 1764, under direction 
of Jacques Germain Soufflot (1714-80), whose 
designs were granted the award in open competi- 
tion. Soufflot had recently returned from an ex- 
tensive tour of Italy as mentor of the Marquis 
of Marigny, brother of the courtesan Pompadour 
and destined by her to occupy the eminent posi- 
tion of surveyor general of public works once held 
by no less a figure than Colbert. His mind was 
filled with the classic reactionary feeling, in which 
the Pompadour herself later abetted him, thus 
laying the surest foundations for the type of 
purism usually identified with Louis XVI’s time. 
Soufflot’s design was as a firebrand in the camp 
of the looser style interpreters that hedged about 
Louis XV. His columnar portico and pediment, 
his expressive blank wall areas, and, above all, 
his finely monumental design for dome and drum 
with peristyle accomplished a revolution in the 
current architectural manner. It is interesting 
to note that the style of the building was then 
called Greek, a building manner at that time 
known as /e don goust. 

’ The church was not completed when the uprising 
of 1790 opened the eyes of the masses to their 
own possibilities, and the resulting wave of re- 
publican fervor caused a change from the original 
dedication of the building to the patron saint of 
Paris, Sainte Geneviéve, to the then applicable 
name of /e Panthéion frangais, necessitating a 


G2 oar in diameter by nearly half, but not 


*Dome of S. Maria del Fiore, Florence. THE BRICKBVILDER, 
August, 1916, pp. 209-215. Dome of St. Peter's, Rome. THe BrICK- 
BVILDER, October, 1916, pp. 249-254. Dome of St. Paul's, London. THE 
BRICKBVILDER, November, 1916, pp. 275-280. 


number of changes in decorative features of the 
building, largely undertaken under the direction 
of Quatremére de Quincy. In 1806 the building 
was rededicated to Sainte Geneviéve, only to be 
called a temple again in 1830; in 1851 it became 
a church once more and, finally, in 1885, was 
désaffecté du culte for the last time when Victor 
Hugo was interred in the crypt. Since that time 
it has more and more decidedly assimilated the 
character of a true Valhalla, more true to its 
role than St. Denis or Westminster Abbey ever 
was; it is not a little remarkable that a church 
edifice should so decidedly lend itself to a pur- 
pose differing thus widely from that which promp- 
ted its erection; but the adaptability of the 
Panthéon as a memorial edifice is due no doubt to 
the type of its design, and more particularly to the 
treatment of the dome and its substructure, not 
to mention the giant portico, inspired—as were 
the domes of St. Peter’s and of St. Paul’s — directly 
from the ancient example of the original Panthéon, 
namely that of Hadrian in the Imperial City. In 
fact, Soufflot set himself the task of adapting the 
Roman Pantheon motive of dome and portico and 
elevating the former to the proportions of St. 
Peter’s, so that he might surely overshadow the 
Dome des Invalides, built 1680 to 1706. 

Various architects were employed from time 
to time after Soufflot and Quatremére de Quincy; 
viz., Francois le Romain, Viel de St. Maur, Peyre, 
and Rondelet, the last named having been espe- 
cially concerned with the completion of and the 
improvements subsequently necessary in the dome, 
the design of which was attacked before its com- 
pletion by no less an authority than Patte, who 
was jeered into silence, but not before he had 
embittered the last years of the architect’s life. 


II 


Soufflot’s scheme involved a Greek cross plan, 
with the major dome at the crossing 265 feet high, 
and a minor segmental dome over each arm, the 
smaller domes not expressed in the exterior. 
A fine Corinthian order is used to separate the 
aisles from the nave, and the aisles are returned 
across the ends of the transept arms. At the 
crossing, however, the columns form the outer 
angles of triangular piers that serve as the main 
support of the major dome. The other two angles 
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of each of these piers are made by allowing the 
pier to project forward the distance of an addi- 
tional intercolumniation into both nave and tran- 
sept. To disguise the poor effect of these projec- 
tions, necessarily of solid masonry because of 
their relatively small size with reference to the 
work of support expected of them, the suggestion 
of a second aisle is achieved by placing in line 
with the outer points of the piers a second row of 
columns, in which the two central columns on 
each side of each arm of the Greek cross have 
been omitted. By this means each of the arms is 
itself made to appear as a short armed Greek 
cross, the interior effect being obtained by spring- 
ing deep semicircular arches, or vaults with nar- 
row soffits, over the space of three intercolumnia- 
tions lengthwise of the arms of the plan obtained 
by omitting the two middle columns of the sug- 
gested inner aisle. A shallow saucer dome then 
appears over the remaining open space in each 
arm of the building, receiving its direct support 
from slender pendentives rising above the added 
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columns just referred to, and so thin in actual 
construction as to recall the web of a Gothic vault. 

Similar arches were also thrown across nave 
and transepts, and these together with the inner 
pier faces form the basic octagon of support for 
the dome, the octagon in turn being further modi- 
fied to circular form by the use of pendentives 
over the piers. The pendentives, decorated by 
Carvalho’s paintings after Gérard, complete the 
circle with the aid of a heavy entablature which 
forms the lower line of the drum on the interior. 

The plan in print does not adequately convey 
the manner in which these elements have been 
made ingeniously to abet one another, and sec- 
tions on several intersecting planes are necessary 
to suggest the structural expedients adopted 
throughout; but while the scheme is praise- 
worthy, perhaps, as a clever contrivance, the fact 
remains that the large open space at the crossing 
was purchased at the expense of the nave and 
transepts. Justly so, according to some critics, 
yet we are apt to prefer a more expansive ap- 
proach to so important a feature as 
the crowning dome is made to be, 
and as any crowning dome in mod- 
ern architecture, placed in the plan 
as this one is, must be. Too often 
one meets this difficulty of bringing 
into harmony the long nave barrel 
vault or its corresponding feature 
and the sudden change to the verti- 
cal as one is forced to gaze upward 
into the hollow cylinder of the drum, 
which in turn so readily depreciates 
the value of the interior dome and 
its decorations. The eye seems to 
require a more definite foretaste of 
what is to be seen at the crossing, 
and this is to be obtained only by a 
broader treatment of the nave and 
transept approaches. 

Restricting ourselves now to the 
central portion of the building, we 
note that the drum rises above the 
entablature that forms its immediate 
base, as a true hollow cylinder, 
without diminution, as at St. Paul’s. 
Its wall is pierced by twelve square 
headed windows, set about halfway 
in its inner height, while recesses 
of equal size are built in above the 
piers. Between windows and re- 
cesses appear sixteen engaged Co- 
rinthian columns, set at a level lower 
than the sills of the windows by 
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about the height of its entablature, and higher 
than the base of the drum by approximately twice 
this height. The entablature of this order forms 
the springing of the dome visible from within. 

As in St. Paul’s, the example which Soufflot 
seems to have used freely as an inspiration, the 
drum is really composed of a double wall, its two 
faces anchored together at various levels for struc- 
tural purposes, but actually built without definite 
reference to one another except at the window 
level. Thus in the exterior the drum rests di- 
rectly upon an octagon of masonry seen above the 
roof of nave and transepts, representing the soli- 
dity of understructure that the eye demands and, 
according to the records, suggesting a possible 
original intention of making the entire exterior 
support of the dome of square plan. Above the 
octagon appears a circular wall, and upon this is 
erected the effective exterior peristyle of thirty- 
two Corinthian columns screening the windows ; 
the entablature of this order is surmounted by a 
balustrade behind which is a shed roof covering the 
space between the two walls of the 
drum. Above this the inner drum 
continues as an attic wall, varied 
architecturally by round headed 
windows set in shallow rectangular 
recesses, and above the attic wall 
rises the exterior dome. Several 
floors of masonry at levels above 
and below the exterior order, which - 
is of the same height as that on the 
interior wall, but is set higher by 
about one-fourth the height of its 
shaft, break up the vertical space 
between the two walls of the drum. 
These floors serve, of course, the 
structural purpose of binding the 
two walls together —a necessary 
expedient because of their entirely 
distinct systems of support. The 
necessary light for these passages is 
obtained by means of a row of rec- 
tangular openings set beneath the 
windows and cut into the stylobate 
of the inner order, by another row 
of very small apertures immediately 
above the entablature of the outer 
order, and by a third row let into 
the exterior wall of the drum just 
below the peristyle. 

It should be noted at this point 
that the two walls of the drum rise 
from independent supports. While 
the inner engaged order and the 
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walls below and above rest directly upon the piers, 
cross arches, and pendentives, the wide soffits of 
the arches are structurally egregious deceptions. 
Their effective strength for support appears and is 
relied upon only at the edges toward the crossing. 
The remainder of the broad soffit areas are of thin 
masonry with a hollow space above. The actual 
support for the outer peristyle and the rectan- 
gular mass beneath it must be sought in construc- 
tive expedients once more: four giant arches, with 
diagonal spur walls, erected as part of the fabric 
above the outer edges of the broad arches men- 
tioned above, which, optically at least, seem ade- 
quate for supporting the whole drum. These four 
invisible arches are segmental in form and span 
the entire width of the building at the crossing. 


Ill 


The dome itself is: composed of three shells, 
following the unexecuted suggestions made by 
Michelangelo for St. Peter’s, and likewise the 
method of Sir Christopher Wren in the execution 
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of St. Paul’s. However, two of Soufflot’s shells 
are of stone, as is also the lantern, and all of the 
shells are of sections composed of arcs of circles. 
The innermost shell is hemispherical and rises 
directly from the entablature of the inner order 
of the drum, its thickness diminishing slightly 
upward. Its surface is decorated with octagonal 
coffers and its crown is pierced by a large oculus, 
the deep rim of which provides a frame for the 
painting on the intermediate shell as seen from 
the pavement, giving to it a distance and magic 
perspective that is quite in accord with the idea 
of the apotheosis motive conveyed by the compo- 
sitions actually painted on the domical surface. 
The intermediate 
shell springs from 
a level about one- 
third up the haunch 
of the inner shell, 
which has nearly 
attained the verti- 
cal at this line and 
which, furthermore, 
gains great strength 
for support by the 
presence of the 
comparatively large 
oculus opening at 
its crown. Added 
support for this shell 
is given by a solid 
mass of masonry 
built across from 
the base of the attic 
wall to the inner 
shell. In section 
the middle shell is 
ovoid or elliptical, indicating once more a possible 
suggestion from St. Paul’s, which has a perfect 
cone for the work of supporting the lantern; but 
while St. Paul’s cone is of brick, with cincture 
courses of stone, the Panthéon ovoid is of stone. 
Its haunches are cut by four large, round headed 
openings or lunettes, which have a span equiva- 
lent to three bays of the attic of the drum. 
These penetrations are contrived so that the entire 
weight of the intermediate shell is brought to bear 
upon lines of support that carry down directly to 
the four major piers below. Through the lunettes 
light from the windows in the attic wall above the 
exterior peristyle is permitted to reach the mural 
paintings by Gros upon the shell’s solid crown. 
The latter directly supports the stone lantern. 
The stability of this shell is somewhat aided also 
by two stairways built upon its extrados, connect- 
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ing below with a spiral staircase contrived be- 
tween the drum walls behind the blank wall areas 
above the piers and between the intermediate and 
outer shells to the springing of the latter, and 
connecting above with a winding stair on the 
interior of the lantern. 

The outermost shell is again hemispherical in 
section, although the exterior disposition of this 
dome and its accessories gives the impression of 
a pointed section and is roofed with lead, laid so 
as to suggest ribs that carry through the lines of 
solid wall masses in the attic of the drum upon 
which it really rests. Its thickness is 19 inches 
at the base, and even this dimension is not main- 
tained, for in the 
inner face of this 
shell are constructed 
four rows or tiers 
of arched recesses, 
sixty-four in num- 
ber, disposed as 
shallow flat back 
niches—a type of 
construction de- 
scribed in French 
as vergelé ; these re- 
cesses diminish in 
size as they rise 
toward the crown, 
and the spaces they 
enclose are consid- 
erably less than 19 
inches thick, per- 
haps no more than 
eleven or twelve 


Section Showing Giant Arches Supporting Drums. (From Rondelet ) at most. At the 


upper level of the 
attic wall, just at the spring of the outer shell, 
a masonry floor is built over to the intermediate 
shell, helping to reduce what little thrust the 
outer dome may exert. The floor is cut by the 
four lunettes of the ovoid shell, but so reduces 
the light available from the windows of the attic 
that a row of small square openings had to be cut 
into the outer dome near its base. 

The lantern maintains two distinct types of 
ordinance within and without, as does the drum. 
Appearing as a simple arcade between the outer 
and the intermediate shells, upon the latter of 
which it rests, it rises in slender elegance above 
the outer dome from which it receives a slight ad- 
ditional support and by which it is buttressed, its 
base surrounded by a projecting gallery, sup- 
ported upon heavy brackets between which small 
square windows are pierced to aid in lighting the 
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space between the intermediate and outer shells. 

In architectural treatment above this point the 
lantern shows eight round headed openings alter- 
nating with engaged shafts, surmounted by a 
plain dome treatment with cross finial. In the 
interior the simple arcade above the intermediate 
shell bears a segmental vault with an oculus in 
its crown, the latter rising to a line just below 
the level of the window sills and within the bal- 
cony, which is not to be taken as indicating an 
interior floor level. Above the windows is a coved 
ceiling or flattened dome, with a large opening in 
its crown through which is seen the final cover- 
ing for the lantern, a small dome of wood and 
lead. 

The present gilded cross finial superseded three 
other motives designed for this position. Souf- 
flot’s original terminal feature was removed to 
give place to a figure of Renown by Dejoux. 
Later a figure of Immortality was designed by 
Cortot for this position, but when the building 
reverted to Catholic uses the erection of the cross 
finial put an end to these changes. 

While the total height of the dome is 265 feet, 
the inner shell reaches a height of only 188 feet 
and a diameter of but 68 feet, its oculus measur- 
ing 31 feet across. 


IV 
Fully acquainted with the particulars of Souf- 
flot’s design, and convinced that the piers were 


Comparative Plans of Drums and Understructures of the Domes of St. Paul’s, London ; 
St. Peter’s, Rome ; the Panthéon and the Invalides, Paris. (From Rondelet) 


sure to be too weak for the work expected of 
them, the architect Patte systematically proceeded 
to ridicule the dome design before its completion, 
and to point out the difficulties of its construction. 
He issued and broadly disseminated a ‘‘ Mémoire 
sur la construction de la coupole projettée pour 
couronner la nouvelle église de Sainte Geneviéve 
a Paris,’’ in which he aimed to demonstrate that 
the piers then executed were inadequate for sup- 
port of the dome. He adduced a number of fa- 
mous examples to carry his point, but all of the 
examples cited are of buildings that have required 
repeated strengthening. This memoir was pub- 
lished in 1790; Soufflot died in 1780, hounded to 
death by the adherents of Patte, according to those 
who believed in him. At that time the drum had 
just been begun. 

Rondelet had been associated with Soufflot, at 
the latter’s request, since 1770, and superintended 
the construction practically alone from the great 
interior entablature to the end. No doubt his 
fine calculations are largely responsible for the 
success of Soufflot's numerous and intricately re- 
lated structural expedients. The dome was car- 
ried to completion, and, as though to justify 
Patte’s criticisms, a number of dangerous fissures 
appeared in the supports; in fact, Soufflot himself 
had noticed and tried to remedy some of these. 
In 1796 acommission of architects examined the 
work; in 1797 a commission of engineers covered 
the same ground, and in 1798 a joint commission 
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from both professions repeated the performance. 

The engineers submitted findings to prove that 
the only safe solution of the difficulty was to pro- 
vide adequate counter thrust for the dome. For 
this purpose they recommended the introduction 
of powerful buttressing arches in the height of 
the pendentives, supposedly to receive the dome 
thrust and lead it to the angles of intersection of 
the outer walls. The architects, realizing that 
the effect of domes on pendentives is in general 
centripetal, and that thrust in such domes may 
be considered as largely converted into load or at 
least bent to form a line of force or pressure more 
nearly approximating a vertical, and, furthermore, 
realizing that the peculiar structural system of 
this dome was particularly subject to this con- 
sideration, recommended nothing more than the 
strengthening of the piers. However, the actual 
upshot of all these investigations was that the 
arches were shored up to prevent the actual dis- 
integration of the edifice, and after some other 
minor attentions the whole project was abandoned. 

The only understanding and clear headed opin- 
ions at this time seemed to be those advanced by 
Jean Baptiste Rondelet, to whom the final execu- 
tion of the dome is due. Rondelet published in 
1797 a ‘‘ Mémoire historique sur le d6me du Pan- 
théon frangcais,’’ in which he examines in detail 
the logic of its construction, and then analyzes 
carefully the exact strength and reliability of all 
of its parts, the walls and immediate dome sup- 
ports and their relation to the work they have to 
do, and finally the various defects which have 
occurred in the structure, notably in the piers, 
their causes and the means for remedying them 
permanently. Rondelet’s studies really rehabili- 
tated the good name of Soufflot as a builder, for 
it was demonstrated that the chief difficulty arose 
from the use of poor masonry and of brittle stone 
for the piers, due to the short sighted economies 
of an unappreciative clergy during the last dec- 
ades of the preceding century. In this connec- 
tion one is reminded of Wren’s use of inferior 
stone in St. Paul’s, because of difficulties in obtain- 
ing the desirable Portland stone, and because he 
considered it wise to commit the professional 
transgression of trying to complete his master- 
work within his own lifetime. But in the French 
example the transgression was not the architect’s. 

Rondelet’s publication was accompanied by 
excellent plates —none better have been issued 
to date—showing all parts of the edifice, with 
numerous illuminating sections, plans, and con- 
structional diagrams. Under his direction the 
piers were strengthened, chiefly by approximately 


doubling their girth, doing away with the corner 
columns of the original design, and adding pilas- 
ters in their stead. The resulting added strength 
sufficed to set all questions of stability finally at 
rest, and the primary recommendations of the in- 
vestigating commission of architects in 1796 that 
the solution lay in the strengthening of the piers 
were thus substantiated. 

In 1814 Rondelet published a new edition of his 
original study, with an additional discussion of 
the means employed in restoring the piers. This 
was accompanied by a number of new plates, 
giving all possible plans, sections, and views of the 
building; drawings showing the processes of shor- 
ing the arches while the work was in progress ; 
plans showing the exact amount of material added 
to the piers and the resultant effect upon the de- 
sign; and finally, even a plan showing the exact 
locations under the building of a surprising num- 
ber of clay pits which had been filled to give proper 
foundation for the edifice. These pits caused 
numerous difficulties of settlement, because they 
had been filled with solid masonry, and may have 
had much to do with the weakening of the piers, 
due to uneven compression of earth beneath them. 


Vv 

Taken as a whole, the Panthéon is a bold and 
a clever piece of construction, as even a cursory 
study of its plan and section will indicate at once. 
The amount of masonry needed was evidently re- 
duced to a minimum, in fact, even seems to have 
exceeded that dangerous structural extreme, al- 
though we are willing to believe that, given good 
stone well handled and with proper foundations, 
Soufflot’s piers would probably have been adequate. 

As to the appearance of the dome as a whole, it 
should first be said that the exterior immediately 
suggests St. Paul’s in London, but with the differ- 
ence that the tall continuous peristyle offers no 
suggestion of buttressing for the dome. Struc- 
turally there is provision for such buttressing for 
the inner shell in the intercolumniations just above 
the four piers, masonry masses containing spiral 
stairways set back behind the frontal plane of the 
columns and disposed as are the corresponding 
masses in St. Paul’s; but the expedient looks in- 
adequate, although experience proves the con- 
trary. The intermediate shell profits by the same 
arrangements, and, being ovoid in section, re- 
quires much less counterthrust and so does not 
very appreciably increase the work of the existing 
counteracting members. The weight of the in- 
termediate shell is likewise greatly reduced by the 
four large openings cut into its base. 
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Some of the other buttressing expedients em- 
ployed might also be noted here. In the first 
place, the engaged inner order of the drum is 
relied upon as a meager part of a buttressing sys- 
tem for the dome, and also gives direct support 
for the two inner shells. Again the masonry just 
beneath the large inner entablature upon which 
the drum apparently rests is corbeled out strongly, 
to aid in counteracting thrust from the dome. It 
was at this level that serious defects appeared in 
St. Peter’s. To assist in counteracting the outer 
shell’s thrust, and partly also to operate against 
that of the ovoid shell, the wall of the attic of 
the drum is made of almost triple thickness in all 
spaces between windows. Two other vaulted 
members are introduced to serve as buttresses 
between the two walls of the drum, one below the 
outer base of the peristyle and one just above its 
entablature; both are contrived as a series of 
penetrations in a half barrel vault. 

* *K K * cd * * 

Our study has demonstrated that the architect 
was able to devise multifarious expedients to make 
permanent a structure similar to those which in all 
other great historical examples required chains 
and cinctures of wood to bind them, despite the 
use of comparatively heavier supports. The in- 
genuity of the designer has not militated against 
the success of his design; though the stability of 
his structure was endangered, the fortunate pres- 
ence of his collaborator, Rondelet, saved the work 
and it still stands as the most impressive domical 
monument in France. Upon Soufflot’s tomb we 
read that he had no other master than nature; if 
he learned his ingenuity from nature alone, his 


wisdom carried him dangerously near the brink of 
catastrophe, and yet withal most of us that study 
the Panthéon can learn much from his cleverness. 

Bibliographic Note. For the benefit of those 
whose interest may prompt them to a further 
examination of the interesting problem of con- 
struction presented by the dome of the Pan- 
théon, the following list of references is ap- 
pended: Dilke: French Architects and Sculptors 
of the 18th Century, London, 1900; Dugdale: 
History of St. Paul’s Cathedral, London, 1716; 
Gosset: Coupoles d’Orient et d’Occident, Etude 
Historique, Théorique et Pratique, etc., Paris, 
1889; Isabelle: Les Edifices Circulaires et les Domes 
Classés par Ordre Chronologique et Considérés 
sous le Rapport de leur Disposition, de leur Con- 
struction et de leur Décoration, etc., Paris, 1855; 
Legrand et Landon: Description de Paris et de 
ses Edifices, avec un Précis Historique et des 
Observations sur le caractére de leur Architec- 
ture et sur les Principaux Objets d’Art et de 
Curiosité qu’ils Renferment, Paris, 1806; Patte: 
Mémoire sur la Construction de la Coupole Pro- 
jetée pour Couronner 1’Eglise de Sainte Gene- 
viéve, Paris, 1770; Rondelet: Mémoire Historique 
sur le Déme du Panthéon Francaise, Paris, 1797; 
Rondelet: Mémoire Historique sur le Déme du 
Panthéon Francaise ou Nouvelle Eglise de Sainte 
Geneviéve . . . avec une addition sur la Construc- 
tion de cette Eglise dans laquelle on indique le 
Procédés employés pour la Restauration des Piliers 
du Déme, etc., Paris, 1814; Simpson: A History 
of Architectural Development, New York, 1913, 
vol. 3; Ward: The Architecture of the Renais- 
sance in France, etc., London and New York, 1911. 
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BANK AND PUBLIC UTILITY BUILDING 
MARKET SQUARE GROUP, LAKE FOREST, ILL. 
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VIEW OF GARDEN FROM PERGOLA 
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VIEW OF DINING ROOM 
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VIEW LOOKING FROM FORMAL GARDEN TO LOGGIA 
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Eastern States Agricultural and Industrial Exhibition Group, 
Springfield, Mass. 


JAMES H. RITCHIE, ARCHITECT 


HIS large group of buildings at Springfield, 
Mass., houses an educational institution of 
unique character. It has for its purpose the 
development of agriculture in the Eastern States 
and a closer coérdination between this and other 
industries of New England. Its ambition is to 
make this region self-sustaining in food production 
and to promote among the people a demand for 
home-grown products with the ultimate aim of 


solving the problem of reducing the cost to the 
consumer. The project was started two years 
ago with funds raised through subscriptions of 
influential men interested in the movement, and 
a popular campaign carried on in the region of 
Springfield in which $580,000 was realized in ten 
days. The New England States have also taken 
an interest in the project and they are each com- 
mitted to the program of erecting a permanent 
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state building which will provide a rendezvous 
for the people of the state and also display its ag- 
ricultural resources. Massachusetts has already 
appropriated $50,000 for its building, and con- 
struction is to start at an early date. 

The property lies in West Springfield, just 
across the river from the Municipal Center of 
Springfield, and is reached by trolley and good 
automobile roads. It is a tract of about one hun- 
dred and sixty-two acres bordering on the banks 
of the Westfield River. There is a continuous 
dike along the banks of the river to prevent flood- 
ing of the grounds at periods of the year when there 
isextreme high water. The lagoon which is being 
developed and improved is part of the old bed of the 
Westfield River and is a natural waterway. The 
avenue leading southwest from the Court of Honor 
and crossing the lagoon is on the axis of the Munici- 
pal Tower of the city of Springfield on the other 
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Ground Floor Plan 








side of the river. This avenue also gives direct 
connection with a very large and imposing bridge 
now about to be erected connecting Springfield 
with West Springfield. 

The general plan of the exposition as shown in 
the illustration herewith was determined largely 
by the location of the race track, which was in- 
stalled before the work of developing the complete 
plan was undertaken. This track is reported to 
be the fastest one-half-mile dirt track in the 
United States. 

The plan has recently been revised somewhat 
from the arrangement shown here, and the avenue 
of states indicated as facing the lagoon has been 
transferred to the avenue adjacent to the parking 
space which is marked in this plan “‘ amusement 
section.’’ This was found advisable owing to the 
necessity for increased buildings for exhibition 
purposes and because it was not thought best to 
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Interior of Coliseum 


put the state buildings in such close proximity to 200 feet deep. The construction of this building 
the freight storage yard. The automobile parking is of unusual character ; its roof is supported by 
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} space has been contracted somewhat in the later 10 steel trusses, weighing about 30 tons each, 72 
plan as it was found to be needlessly large, but feet high, and spanning the entire 200 feet — one i 
4 even with its reduced area there is accommoda- of the largest spans in the country. The end 
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3 General View of Exhibit Building 


a country. The foundations are designed toresist ground. 
the thrust, and the walls of the building are sup- 
ported on reinforced concrete beams, 8 to 9 feet 
deep, spanning the distance be- 
tween the truss footings, with 
pockets on the inner side to take 
the trusses. The weight of the 
beams and walls increases the 
load on the footings and guards 
against their sliding—a condition 
which otherwise would be possi- 
a ble because of the character of the Plan, Exhibit Building 


The trusses are erected without tie-rods 
at the base, inasmuch as it was not possible to 
place them more than 2 feet below the floor level, 
which would render the floor unfit 
for exhibition tanks or brine pipes 
for creating an artificial ice rink 
which may be incorporated as a 
later feature. The roof structure 
is of wood rafters carried by the 
trusses. The steep slopes were 
laid in asphalt and the flatter 
slopes in five-ply tar and gravel. 
[lorcet ee — ae ty The skylights are of the 
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General View of Women’s Building 
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self-supporting anchor bar type. The exterior 
walls are of selected local red brick trimmed with 
terra cotta and tile. In the spandrels between 
the arches east and west of the central motif, 
executed in colored faience, are the seals of the 
six New England States, each nearly 4 feet high. 
The frieze of the central motif is polychrome 
terra cotta and tile executed in blues, gold, and 
crimson. The building is practically fireproof 
and cost in the vicinity of $250,000. 

Including the lecture rooms in three of the cor- 
ners, the building will accommodate at one time, in 
round figures, 10,000 people. The seating capacity 
of the main amphitheater, including boxes, is about 
6,700, and the main promenade around the ring 
will easily accommodate 1,500 people standing and 
still allow ample room for circulation. The ring is 
96 by 200 feet, a trifle larger than that in Madison 
Square Garden, New York. The large doorways 
on the east and west walls of the building are ar- 
ranged with portable mullions so that they may 
be taken out and the upper part of the doorway 
swung up, leaving a clear passageway 19 feet wide 
and 22 feet high, with openings of corresponding 
size in the exhibit and horse show buildings. The 
columns in each of these buildings have been so 
spaced that with these large openings there isa 

‘ straightaway ’’ of over 800 feet witha start in the 
horse show building, continuing through the coli- 
seum and finishing in the exhibit building. This 
feature which enables horses to pass through the 
ring at top speed is not found in any other group 
of buildings in the United States. 

The exhibit building has an area of 66,600 
square feet, which was found, however, to be in- 
sufficient for the exhibition held in the grounds 


last year, and plans are now under way for a 50 
per cent increase in its area. 

The cattle and horse show buildings are splen- 
didly lighted by a monitor type of roof and sky- 
lights similar to those in the coliseum. The roofs 
are of mill construction with heavy hard pine 
framing combined with steel. During the exposi- 
tion of last year both of these buildings were used 
for the housing of prize herds. The two com- 
bined accommodated, in stalls 3% by 4 feet, over 
1,000 head of cattle. That portion of the women’s 
building facing on the Court of Honor and the 
first three bays on the avenue opposite the exhibit 
building was erected during 1916. Plans for the 
immediate future contemplate the completion of 
this building, the new part of which will be for 
the exhibition of handicraft of boys and girls. 

Under construction at the present time is a 
sheep and swine building anda temporary poultry 
building. Future plans call for a permanent 
building, however, which will be located on the 
Court of Honor opposite the women’s building. 

Immediate plans further contemplate a concrete 
and steel grand-stand and restaurant building to 
cost $100,000 and to seat 7,500 people. 

The ground on which the buildings are located 
is below the surface drain line of the surrounding 
streets, and this fact determined a method of 
drainage which, in addition to being efficient and 
economical to operate, contributes largely to the 
picturesque appearance of the grounds. A series 
of open moats was installed with all the roads 
pitching toward them. At certain points they are 
covered over with concrete slabs forming aque- 
ducts and during the exposition periods the moats 
are flooded with water and changed frequently. 





View of Coliseum from Entrance at Night 
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Possible Uses of the Flat Roof 


By RAYMOND M. ROBINSON 


RIEFLY, the purpose of this article is to 
B suggest that a greater attempt be made to 
render the flat roof useful. 

Look down upon the congested business dis- 
tricts of any of our large cities from a high point 
of observation. Everywhere is evident the desire 
to work each foot of ground to its greatest capac- 
ity, to reach higher into the clouds when expan- 
sion in any other direction is no longer possible. 
Yet we see spread out before us, all over the city, 
acres of flat roofs —the roofs of office buildings, 
hotels, factories, warehouses, department stores — 
bare and unused. Is it because this space is un- 
adaptable to the needs of tenants? It is far more 
likely that the owners of these buildings — and 
their architects have overlooked the fact that 
these areas might well serve countless purposes. 

To be sure, we occasionally find a flat roof en- 
deavoring to make itself useful. The so-called 
roof garden, generally a beer parlor which derives 
its name from the artificial grapevine which deco- 
rates its colonnaded outskirts, has long furnished a 
certain type of hotel with an excuse for front page 
advertising. In the tenement districts roofs are 
made to serve as laundry yards, which purpose 
they generally serve but poorly owing to the fact 
that they are seldom high enough above their 
neighboring tenements to escape the smoke from 
innumerable flues. Here, too, on hot summer 
nights, they become breathing spaces for the ten- 
ants, although little effort is expended to make 
them suitable for this purpose, the owner con- 
sidering that he has done his part when he has 
provided a stairway and a parapet to prevent chil- 
dren from falling off into the alley. 

It is safe to assume that not more than 5 per 
cent of the available roof area of our cities 
is serving any purpose. Available space is, of 
course, understood to mean that part of the total 
roof area which remains after deducting the usual 
elevator and stair penthouses, flues, and skylights. 

The problem becomes resolved then into two 
questions: Is it practical from a financial stand- 
point to attempt to make use of the roof to a 
larger extent than at present ; and, secondly, if it 
is practical, to what uses can the roof be put ? 

The returns yielded by an office or loft building 
depend upon its percentage of rentable area. The 
primary consideration in the planning of build- 
ings of these types is to obtain the greatest pos- 
sible amount of rentable space out of a given 


cubage. When the roof becomes rentable, the 
value of the building is increased, provided the 
cost of developing the roof is not excessive. 

As for the question of expense, it is one which 
cannot be answered in general. It depends en- 
tirely upon the nature of the business for which 
the roof is to be rented and the requirements of 
the particular problem. It is probable, however, 
that the expense would usually be no greater than 
the cost of finishing off a like area on a typical 
office floor, and perhaps much less. 

The first step, then, is to consider to what pur- 
poses roof room is particularly adapted— in short, 
what industries require light and air in abundance. 

Perhaps the first suggestion is agriculture and 
its allied industry, horticulture—a somewhat 
startling suggestion, to be sure. Market garden- 
ing in the skyscraper belt is not the rule at pres- 
ent, and our conception of horticulture in the 
closely congested parts of the city is likely to 
include little more than an occasional window box 
and the aforesaid artificial grapevines. But is it 
difficult to imagine greenhouses over our offices ? 
After all, a greenhouse isn’t much more than an 
overgrown penthouse with skylights, light in con- 
struction, so that the additional load on the roof 
girders is not prohibitive. In fact, this single 
item of extra roof framing is the only thing 
that raises the cost of the greenhouse on the roof 
over the cost of the same building erected in the 
country; while the fact that the isolated green- 
house has its own foundation for which excava- 
tion must be made scores a point in favor of 
the roof house. Moreover, the greenhouse in 
the country must have its own heating plant, its 
own lighting and plumbing facilities. On the 
roof it takes its heat and its light and its water 
from the systems which supply the entire building. 

Greenhouses covering 5,000 or 6,000 square feet 
are quite within the range of possibility on many 
of our larger buildings; while department stores, 
which as a rule have larger unbroken roof spaces 
than office buildings owing to the fact that they 
are less likely to be of the U-type plan, might eas- 
ily afford several times as much area. 

The standard width for greenhouses is 40 feet, 
although smaller ones are frequently used and 
could be adapted for small buildings or U-type 
buildings with narrow wings. The 40-foot house 
could be placed without difficulty on broad, un- 
broken roof areas — warehouses and department 
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stores, for example. Office buildings of the U 
type whose typical floors form their wings of two 
20-foot offices with a 5-foot corridor, would accord- 
ingly permit the erection of a standard size green- 
house on each wing with sufficient space on all sides 
for circulation between the house and the parapet. 

It is probable that these greenhouses would 
be more in demand by florists, whose source of 
supply would thus be placed close to their city 
showrooms, than by the markets whose produce 
generally comes from wholesalers; but it is equally 
probable that many markets, particularly the 
higher priced shops of the so-called exclusive va- 
riety, could use them with profit for the raising of 
winter vegetables. Winter strawberries must be 
raised under glass, and they bring high prices 
eight or nine months of the year. 

The greatest difficulty in the adaptation of roof 
greenhouses to market gardening lies in the ne- 
cessity for frequent renewals of soil and in the 
depth of soil required for most vegetables and in 
the need for much natural fertilizer. The amount 
of fresh, moist dressing which would have to be 
carried to the roof on the freight elevators would 
not only necessitate large storage facilities on the 
roof, but it would be likely to fill that part of the 
building near the elevators with objectionable 
odors whenever the dressing was being carried to 
or from the roof. Then, too, the labor of supply- 
ing a sufficient quantity of dressing for a green- 
house large enough to be worth while would deter 
most gardeners from making the experiment. 
Nevertheless, there are fruits and vegetables, such 
as strawberries, which require comparatively lit- 
tle soil and dressing or which can be fed with 
artificial fertilizers; these could well be raised in 
roof greenhouses with little inconvenience and 
supplied to markets with the saving of freight 
charges and careful packing — an important con- 
sideration when they must be brought in from a 
distance. 

On the whole it is probable that the roof green- 
house would appeal more generally to florists. 
Hothouse flowers as a rule require little natural 
dressing. Artificial fertilizers or dried dressings, 
such as sheep dressing, which may be obtained in 
a condensed form, dry and odorless, are commonly 
used. These could be taken to the roof without 
difficulty and easily stored in convenient quanti- 
ties. The variety of plants adaptable to such 
greenhouses is also much larger than in market 
gardening. An expert with whom the writer dis- 
cussed the question expressed his enthusiasm over 
the suggestion, remarking that roof greenhouses 
for the cultivation of carnations alone for city 
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stores would be worth while. The problem of 
transporting sensitive plants and cut flowers from 
suburban sources of supply to city salesrooms 
becomes serious in cold weather. Many a con- 
signment of flowers has been ruined by frost dur- 
ing shipment because insufficiently protected. A 
greenhouse on the roof of a commercial building, 
supplying flowers to a florist’s shop on the street 
floor of the same building, would eliminate entirely 
this important item, besides placing the entire 
supply within reach of the salesmen. 

That the suggestion is practical, has already 
been proven in several instances. One of the 
New York department stores maintains an exten- 
sive range on its roof, where a considerable va- 
riety of plants are raised, and elsewhere florists 
are making similar experiments. So far, how- 
ever, the practice has not become common, per- 
haps for the simple reason that most of us haven’t 
thought of it, or perhaps because, the idea being 
new, the average city florist has preferred to wait 
for somebody else to try it first. 

If it may be admitted that there exists an ad- 
verse side to the question, it is only fair to add 
that the adaptation of roof greenhouses to the 
cultivation of flowering plants in large quanti- 
ties has not yet been without difficulties, at least 
on very high buildings. For some reason, many 
plants do not bloom well under these conditions, 
and patient study and experimenting will be nec- 
essary before the exact cause for this lack of com- 
plete success is found and corrected. With foliage 
plants, however, no such difficulty is encountered, 
and their cultivation at any altitude likely to be 
reached is thoroughly practical. Thus it may be 
found that the particular use of the roof green- 
house will depend somewhat upon the height of 
the building upon which it is placed. 

Most large hotels require great quantities of 
flowers, cut and potted, ferns and palms, particu- 
larly the latter, for decorations. Frequently their 
decorators find it necessary to carry many team 
loads of supplies to the hotels for an evening’s en- 
tertainment, remove them the following morning, 
and perhaps return with them a day or two later. 
This, in extreme winter weather, means much 
labor and careful protection against freezing. 
The advantage of a single glass roofed storage 
house on the roof of the hotel is obvious. It is 
quite probable that florists who hold contracts with 
the hotels for extensive decorating would find it 
economy to maintain such a greenhouse if granted 
the privilege, particularly if given the additional 
privilege of keeping a stand in the hotel lobby for 
the sale of cut flowers. In fact, several of the 
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large hotels have roof conservatories where much 
of their decorative material is raised and stored. 

From greenhouse to open air gardens is but a 
short step, but the open garden presents difficul- 
ties that the greenhouse does not, and it is un- 
likely that it will appeal quite so readily to the 
prospective lessee. Yet it is by no means an im- 
possibility, and with the problems of a sufficient 
supply of soil and of adequate drainage satisfac- 
torily worked out it might be made practical. On 
buildings of great height climatic conditions would 
have to be considered, for conditions only 100 or 
200 feet above ground are not the same as at earth 
level. Hail storms at an altitude of 300 or 400 
feet might do far more damage than at street 
grade. Wind breaks would have to be provided. 
On the other hand, there would in all probability 
be much less harm done by insects and birds. 

Of the two schemes the greenhouse is the more 
practical, but agricultural and floricultural experts 
admit that neither greenhouse nor open garden on 
the roof is to be dismissed as an absurdity. 

Consider for a moment the studio. A genera- 
tion or two ago when a photographer set up his 
shop he needed little more in the way of stage 
props than a claw footed armchair and a hazy back 
drop of woolly clouds and trees and a Renaissance 
gatepost. An artificial palm was the limit of his 
requirements. We all still cherish, somewhere 
in our possessions, the old family album, leather 
bound, with brass corners, wherein rests the pho- 
tograph of Uncle John and Aunt Emma, taken on 
their honeymoon in the late seventies. John, stiff 
and solemn, sits erect in the claw footed chair, 
one hand clutching his hat while the other grips 
the arm of the chair. At his side stands his 
meek little bride, one hand resting on her mas- 
ter’s shoulder. To-day we are more exclusive in 
our tastes. We do not care to be photographed 
against the same background that has served for 
a thousand other sitters — we want something 
different. For a time the stock casement win- 
dow did very well until every movie actress from 
Mary Pickford down had been pictured with an 
I-see-him-coming expression on her million-dollar 
face. Then leaded glass went out of favor and 
the Queen Louise staircase came and went. Now, 
when it is possible, we summon the camera man 
to our homes; when it is not possible we put it 
up to him to provide a background that will not 
be recognized at first glance by our friends. 

Here again the roof offers its advantages. A 
roof studio provides the widest range of possibili- 
ties in lighting ; it also gives innumerable oppor- 
tunities for out-of-door settings. The old-fash- 


ioned garden, the Colonial doorway, the garden 
gate—the list may be prolonged ad infinitum. The 
lady who goes in for esthetic dancing may pose 
a la Psyche without the bother and expense of tak- 
ing the artist into the country in search of a real 
pool. 

The painter likewise may find in the roof studio 
advantages that the ordinary indoor rooms can- 
not possess. The typical office in the modern 
office building does not afford very satisfactory 
lighting facilities as a rule, from the artist’s 
standpoint — not the sort of lighting, at any rate, 
that one expects in carefully designed studios. 
Overhead lighting, so essential toexhibition rooms 
of any considerable size, is not generally to 
be found in office buildings. Perhaps this ac- 
counts in part for the fact that the art centers of 
our cities are frequently located among the old 
buildings of second class construction, whose up- 
per stories are easily converted into studios by the 
addition of skylights, either of hipped or saw- 
tooth form, which can be readily cut into old 
wooden roofs, but not so easily added tothe newer 
buildings of steel and concrete construction. 
Experience is showing that studios erected upon 
the roofs of high buildings and taking the form of 
bungalows, cabins, deck houses — whatever you 
wish to call them — come about as close as possi- 
ble to the ideal studio in the crowded sections of 
a city. For the art schools such quarters may 
be particularly well adapted. There are limits, 
of course, to the landscape possibilities; but the 
art school which can offer outdoor class rooms in 
the heart of the city has an attraction which few 
can offer at present. 

Many city schools, located in districts so con- 
gested that proper playgrounds are impossible, 
have used their flat roofs with success. The 
chief consideration seems to be a high fence of 
stout wire netting above the parapet to protect 
the heads of passersby in the streets from flying 
missiles. Outdoor class rooms which not long 
ago were thought to be desirable only in chil- 
dren’s hospitals and similar institutions, are now 
becoming more and more in demand. In the 
country or suburbs the problem is simple. In 
the center of the city, particularly in the over-in- 
habited slum districts, the only available location 
is the roof. In fact, so far as the city school is 
to be considered, there is little excuse for not 
utilizing every available square foot of flat roof, 
either for playgrounds, for open-air class rooms, or 
for the little flower and vegetable gardens that 
the primary school pupils are taught to cultivate. 

Large department stores often maintain a chil- 
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dren’s department where mothers may leave their 
youngsters in thecare of nurses while they are 
busy with their shopping, but comparatively few 
stores have used their roofs for this purpose. 
Even vaudeville houses and moving picture thea- 
ters have provided rooms where children may be 
checked for the duration of the performance, quite 
as one might check an umbrella, but the rooms 
are generally artificially lighted and artificially 
ventilated, often in the basement, and far from 
desirable. Again the question. Why not go to 
the roof? It might necessitate elevator service, 
but many theaters are installing elevator service 
anyway. All this in recognition of the fact that 
the custom of children exists. There are those of 
us who are still old fashioned enough to object to 
checking the baby. We shudder to think what 
might happen if we lost the brass tag. 

While we are still on the general subject of 
playrooms and playgrounds, let us consider for a 
moment the possibility of roof playgrounds for 
grown ups as well as for children. Given a roof of 
a fairly good sized office building, add a couple of 
locker rooms and toilets and a shelter, lay out as 
many tennis courts as the space allows, all of 
which adds but little expense, and you have a 
source of income which will last from early spring 
until the snow flies. There can be no doubt that 
a public tennis court, so located, would draw all 
the patronage it could accommodate when its ex- 
istence once became known. That a mid-week 
double header in the American League can draw 
twenty or thirty thousand men from their desks 
is sufficient evidence that any attractive sporting 
proposition will bring out its followers any day in 
the week, whether school keeps or not. Outdoor 
skating rinks are also among the possibilities of the 
roof, although incurring greater initial expense. 

Places of amusement of various sorts have long 
been erected on roofs, particularly on the roofs of 
hotels. It is hardly worth while to go into detail 
on this subject. Cafés and restaurants, cabarets, 
open air dance halls, and summer theaters have all 
been found successful. Here again adequate ele- 
vator service must be provided, for the greater 
part of the theater’s patronage must be carried to 
and from the street in a short space of time, be- 
fore and after performances, except of course in 
the case of continuous performance houses, where 
the audience is constantly changing. The New 
Theater, New York, which unfortunately failed to 
realize the dreams of its founders, and which later 
became the Century, made use of nearly the whole 
of its great roof by erecting here a smaller 
theater, directly over the main auditorium, where 


THE ARCHITECTURAL FORUM 


plays for children were given, besides providing 
a tea room, with its service rooms, and a prom- 
enade or open foyer to be used in conjunction with 
the larger theater. A palm garden, glass covered, 
was made available for use throughout all seasons 
of the year, with restaurant service. Other thea- 
ters and opera houses have made use of the cor- 
responding space for rehearsal rooms and dra- 
matic schools. 

Stores, manufacturing concerns, and large offices 
might well place their employees’ rest rooms on 
the roof with double advantage. The location 
offers far greater attractiveness than inside rooms, 
while the space which would otherwise be used 
would thus be freed for commercial use. 

Wireless stations are common on the roofs of 
stores and offices which find it worth while to 
maintain their own service, although at present 
private plants are either dismantled for the dura- 
tion of the war or have been taken over for the 
exclusive use of the government. Incidentally, 
mention of the war brings out the fact that many 
a rifle club and home guard company, born of the 
preparedness movement, has found its most con- 
venient parade ground on the roof. 

Many a club of considerable size and pretension, 
with quarters on the upper floors of an office 
building, has apparently overlooked the chance 
the roof over its head offers for development. 

Even living quarters are well worth consider- 
ing. Placed high above the streets, they prove far 
more pleasant and quiet than the average tene- 
ment. A Chicago architect has recently built for 
his own use a $40,000 bungalow on the roof of an 
eight-story apartment house. Without comment- 
ing upon the rarity of architects who can build 
themselves $40,000 residences, it may be mentioned 
that the house has proven extremely pleasant. 
Sufficient space surrounds the building for gener- 
ous promenades and verandas, a wide view across 
the city and lake is afforded, the air is cooler and 
clearer than at street level, and the absence of in- 
sects at the roof grade has made screens unneces- 
sary. ‘A similar residence on a twenty-one story 
building in New York is the home of a prominent 
actor who also is enthusiastic over his lofty roof 
dwelling. Altogether the experiment has been 
found so successful that it is quite probable that it 
will be widely copied, although one is inclined to 
imagine that the owner might find himself at a 
disadvantage if his hat should blow off. 

When once architects commence to consider the 
flat roof as a great undeveloped possibility, the 
wonder will be not what can be done with it, but 
why it has been so neglected heretofore. 
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Details of Italian Renaissance Architecture 


MEASURED DRAWINGS BY MAURICE P. MEADE 


Italian designers of the Renaissance, little has 

been shown of the examples existing in Siena. 
The accompanying plates of this series, however, 
are of details found in that city, scarcely half a 
hundred miles south of Florence —the birthplace 
of the Revival. Together with all the dignity and 
reserve of the Renaissance, a slight deviation of 
the style is to be noted in some of the structures 
of brick that is peculiar to the region. 

In the drawings of the first plate is shown the 
doorway of a house in Siena with a simple archi- 
trave, devoid of ornament, framing a finely pro- 
portioned door. The facade of this unpretentious 
house is of the characteristic brick and stone trim 
treatment. There is a pleasing simplicity to the 
stone mouldings in contrast to the woodwork of the 
doors with their deep panels and delicate bosses. 

In the second plate is depicted the main entrance 
door of the Palazzo Piccolomini, now the Palazzo 


I the presentation of details from the work of 


View of Main Facade 


Governo, erected about 1469 for Nannie Piccolo- 
mini, father of Pope Pius III. There is a slight 
resemblance to the Palazzo Riccardi in the general 
conception of the facade, but with a lighter and 
more uniform treatment of the rustication and the 
appearance of greater height. 

On the front wall in bold relief are carved 
shields bearing the arms and crests of the Popes 
Pius II and Pius III— both members of the Pic- 
colomini family. The grand doorway centrally 
placed on this fagade is a fine example of an arched 
opening, the architrave consisting of a wide facia 
and splay member surrounded by a bold outer 
moulding — the base mould of the building. Just 
above the voussoirs composing this larger arch is 
a delicately cut bas-relief of the family seal. 

The third plate includes general details of in- 
terest on the building, such as the rustications, 
base moulding, stone seat, and the windows behind 
grilles in the plain ashler recessed arches. 





Detail of Second Story Windows 


Palazzo Piccolomini, Siena, Italy 
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PLATE DESCRIPTION 


MARKET SQUARE Group, LAKE Forest, ILL. 
PLates 65-68. The ground occupied by this 
square was formerly filled with small frame shops, 
mostly one story high, facing the railroad station, 
and behind them were excessively deep back yards 
often filled with rubbish. In view of the conspicu- 
ous location a plan was evolved by a self appointed 
committee for purchasing the ground and rebuild- 
ing the area in a manner which would be a credit 
to the town and a profitable investment. In con- 
sequence the property was acquired and the build- 
ings erected by the committee, acting as trustees. 
The money was obtained by voluntary subscrip- 
tions from the residents of the town, for which 
they received trustees’ certificates. The land and 
buildings in their completed form have cost 
approximately $550,000, including the parking, 
fountain, paving, sidewalks, lighting, etc. In 
place of 15 or 16 old tumbled down shops, the im- 
provement has 28 stores, 24 apartments, 12 offices, 
a large Y. W. C. A. occupying the entire second 
story of the building at the end of the square, at 
the rear of which is a building 50 by 94 feet en- 
tirely devoted to a men’s club and gymnasium. 
There are still two pieces of vacant property where 
eventually a public library and other similar build- 
ings will be erected. The parking and streets have 
been dedicated to the city as a gift, which main- 
tains lighting, cleaning, and the fountain. About 
12 per cent of the space remains to be rented, and 
the investment when this is accomplished will pay 
between 4 and 444 percent. In general the style 
is English, though the towers suggest Munich. 

ELEANOR Cus, CuHIcAGo, ILL. PLATES 69, 70. 
The dimensions of this building are 147 feet front- 
age and 88 feet depth. Exterior walls are brick, 
and interior bearing walls, hollowtile. Partitions 
and furring are of clay and gypsum tile. The 
main floors and roof are of reinforced concrete 
with metal lath and plaster suspended ceilings. 
The roofs of the wings are of frame construction 
covered with variegated slate. The roof garden 
floor is quarry tile, basement floor cement, and all 
others and stairs of terrazzo. The interior finish 
of first floor is quarter sawed white oak ; that of 
sleeping portions straight sawed white oak. The 
toilet rooms are wainscoted with Missouri marble. 
Plumbing fixtures are enamelediron. The exte- 
rior walls are faced with wire cut brick and lime- 
stone. Heating is effected by a graduated control 
steam system with steel boilers. The building 
was constructed early in 1916 and cost per cubic 
foét 22.76 cents, including mechanical equipment. 
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FIRE STATION, SALEM, MAss. 


PLATE 72. This 
building is faced with water-struck brick laid in 
English bond, with wide rough joints, which gives 
the effect of antique brickwork. The exterior was 
designed to harmonize with the old Salem build- 
ings, a good many of which, spared by the confla- 


gration of 1914, are in the vicinity. The building 
has a slate roof and the shutters and blind work 
on the front elevation are painted a sage green, 
while the cornice, railings, etc., are white. The 
first floor is of reinforced concrete construction 
entirely waterproof. The walls of the apparatus 
room are of sand-lime brick with an English 
black enamel brick base. The second story con- 
tains nine individual bedrooms with shower baths, 
linen closets, etc. There is also a repair shop 
with provision for its future extension and the 
usual equipment of hose drying racks, dryers for 
firemen’s clothes, etc. The building contains 
143,235 cubic feet and cost $28,230, or about 19 
cents per cubic foot. 

HovusE AT LINDEN Court, St. MARTINS, PA. 
PLATES 74-76. This house is coated with rough- 
cast on 13-inch brick walls, the plaster being made 
of clean white sand with a little screened Jersey 
gravel added to kill the dead white and brought 
to an even floated, sand finished surface. The 
wrought iron balcony and French window grilles 
are executed in a smooth, workmanlike manner 
with a refreshing absence of conscious ‘‘ hammer 
marks.’’ The column capitals at the entrance 
portico, with their dolphin volutes, are lovely bits 
of detail and beautifully carved. The roof is 
covered with split cypress shingles with beveled 
butts. The plan and the interior finish are ex- 
tremely simple. All the woodwork is white and 
very carefully studied with a view to making its 
appeal on premises of line and proportion. The 
house is heated by a warm air system and cost 
a year ago 23 cents per cubic foot. 

House OF FERDINAND HOwWALD, Esg., CoL_um- 
Bus, O. PLATES 77-80. This house was built in 
1912-1913 and cost 40 cents per cubic foot, the 
total cost being about $75,000. The house and gar- 
age are of fireproof construction with exterior brick 
walls of rough red tapestry brick about 9 inches 
long and 1°%4 inches thick, and laid in Flemish bond 
with two stretchers and a header with blind joint 
between stretchers. Mortar joints are one inch 
thick. All interior walls are of brick or terra cotta 
tile and floors of reinforced concrete and terra 
cotta tile. The roof is covered with one-half inch 
sea-green slates of rough texture. 








EDITORIAL 


S the figures of enlistments among the profes- 
A sions are tabulated, itis seen that the per- 
centage of men in service from the architectural 
profession stands very high. This is a fine exam- 
ple of patriotism of which architects may be justly 
proud. There are a number of conditions which 
make army or navy service of particular interest 
to the younger architects and draftsmen if rea- 
sons other than duty to the nation are needed. 
The war offers a great opportunity to visit the Old 
World, which always holds a strong attraction for 
architects, and the development of modern war- 
fare has opened so many possibilities in engineer- 
ing and construction necessary to support the 
army in the field that the architect readily finds 
himself of direct and almost immediate value in 
the carrying on of this work. The fascination of 
outwitting the enemy by clever disguises for 
moving troops and heavy guns, through color and 
design, makes a strong appeal to the artistic sense 
of American architects and painters, just as it did 
to the Europeans. A full company now studying 
the art of camouflage in Washington was largely 
recruited from the ranks of architects, artists, and 
sculptors in New York City alone. 

It is unquestionably our present duty to aid the 
Government in every way that lies in our power in 
its prosecution of the war, and the spirit which 
architects have already manifested leaves no 
doubt as to their very live patriotism. While 
nothing should at this time be given precedence 
over our nation’s stand for world democracy, it is 
well for us to remember that there is a future 
ahead. The day of peace will come in due course 
and with it many new problems that will tax our 
ingenuity fully as much as the difficult ones we 
now face. There is a serious aspect to the archi- 
tectural profession in the large enlistments of 
young men that will have its effect in the years of 
reconstruction to followthe war. At the present 
time their greatest service is unquestionably to 
the nation, and while some may think it fortunate 
there is this opportunity to take up the slack that 
is naturally occurring in the building world, it is 
a fact that at present so many have entered the 
service there is a noticeable lack of draftsmen to 
meet the needs of present necessary work. Asa 
single instance of the number of men so engaged, 
the case of the Boston Architectural Club may be 
cited. Out of a comparatively small membership, 
sixty men have joined the forces. The same con- 


COMMENT 


dition is noted among other architectural societies 
throughout the country. The enrolment in the 
architectural schools is another evidence of the 
presence of war. The classes show memberships 
of 50 per cent and more below the normal regis- 
tration. In the medical profession this condition, 
of course, is also apparent, and due to the recog- 
nized necessity of maintaining the supply of phy- 
sicians medical students have been discouraged 
from enlisting in the thought that their greater 
value lies in preparing to practise their profession. 
The need for architects can hardly be considered 
on the same plane of necessity as for doctors, but 
the ultimate effect in one profession will neverthe- 
less be the same as in the other. 

Furthermore, many of the men now in military 
service will not return to the profession — some 
will, if the war continues, be called upon to make 
the supreme sacrifice of their lives ; others through 
their changed environment will find within them- 
selves new resources that will lead them to other 
callings when they resume civil life. Inany event, 
the outcome will be a very evident diminution in 
the ranks of architects, and at a time when the 
need for architects will probably be greater than 
this country has ever before experienced. 

The remedy lies only in a greater cultivation of 
our present resources, so that what will be lost in 
numbers of men may be offset by a greater effi- 
ciency among those remaining to carry on the pro- 
fession. After the war this country will take an 
enormous part in restoring the industries, property, 
and wealth which have been destroyed in the past 
three years. The demands that will be placed 
upon us to provide buildings that will serve our 
business interests and restore to a normal ratio the 
housing quarters of the people, will require the 
services of a body of architects capable of direct- 
ing large enterprises with speed, efficiency, and 
full confidence in their abilities. 


A CORRECTION 


HE author and editors regret that through an 

error the design of the additions to the Poly- 
technic Elementary School at Pasadena, Cal., ap- 
pearing in the article, ‘‘ One-Story and Open-Air 
Schoolhouses in California,’’ in our July issue, 
was credited to Mr. Elmer Grey. Mr. Myron 
Hunt was the architect of this work and credit 
should have been given to him. 
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“NATIONAL” Pipe in Large Buildings 














Schenley High School mr, 
Pittsburgh, Pa. 


@ This magnificent building is a typical example of modern civic progress; to appreciate 





more fully the advancement made in the last century in civic accomplishment, compare 


THE SCHENLEY HIGH SCHOOL with the “‘little red school house’’ of fifty years ago. - 


@ Those interested in the progress of education in all its phases have flocked, from every 
section of the country, to see this wonderful new building (An education in itself!) in 
order to learn at first hand the lessons to be applied to their own schools and their build- 
ings, either those already existing or in prospect. 


@ The knowledge and skill possessed by those responsible for the design and construction 
of this noble devolopment of civic pride are displayed in the completeness of every detail; 
all material was carefully selected, to the end that nothing inferior might detract—either 
in appearance or ultimate service—from the architect's high ideals. Therefore 


“NATIONAL” Pipe Was Specified 






Complete information about “NATIONAL” Pipe may be found on pages 1339-1351, inclusive, of the 1917 edition of Sweet's Catalogue. 


This is the eighth of a series of “NATIONAL "ized buildings as follows: HOTEL TRAYMORE, Atlantic City, N. J. 
THE UNION ARCADE, Pittsburgh, Pa. Architectural Forum, June, pages 39-40. 
American Architect, Feb. 2|st, pages 60-61. Buildings & Building Management, July, pages 23-24. 
Architectural Forum, March, pages 41-42. JOHN WANAMAKER COMPANY BUILDING, Philadelphia, Pa. 
Buildings uilding Management, May, pages 23-24. Architectural Forum, July, pages 33-34. . 


THE EQUITA. UILDING, New York, N. Y. Buildings & Building Management, August, pages 23-24. 


Aenean SPg) Pare het pages F928. DODGE BROTHERS FACTORY, Detroit, Mich. 


Aschinestasal > vo April let, pages 35-36. Architectural Forum, August, pages 37-38 
CONTINENTAL & COMMERCIAL NATIONAL BANK BUILDING, Buildings & Building Management, September, pages 23-24. 


Chicago, III. 
American Architect, May 2nd, pages 21-22. MORMON TEMPLE, Salt Lake City, Utah. 
Architectural Forum, May, pages 45—46. Architectural Forum, September, pages 7 1-7 2. 
Buildings & Building M@regement, June, pages 23-24. Buildings & Building Management, October, pages 23-24. 




















@To readily identity “NATIONAL” 
material and as protection to manu 
facturer and consumer abke the prac 
tee of National Tube Company is to 
roll in raised letters of good size on 
cach few feet of every length of 
ameneee Welded pipe the name 
haat “NATIONAL (except on the 
smalier butt-weld sizes, on 
which this & not mechan 
wally feasible on these emailer 
buttweld sizes the name 
“NATIONAL” appears on 
the metel tag attached to 
each bundle of pepe) 
When writing specifications 
of ordering tubular goods, ab 





ways specify “NATIONAL” pipe, 
and identity as. indeated 
Gin addition, all sizes of 
“NATIONAL” welded pipe four in 
and under are subjected to a roll 
. knobbling process known as Speller- 
ee ae ee " izing to lessen the tendency t0 gungece 
, = corrosion, especially in the 
NATIONAL form of pitting, This Spetier- Agmaa? 
izing process is peculiar to 
NATIONAL pipe, to which 
process National Tube Com- 
pany has exclusive rights 
@"NATIONAL” pipe was 
awarded the GRAND PRIZE 
(highest sible award) at 
Panama Pacific Inte:national 
Exposition, 1915. 
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Raised Letters on 























National Tube 
Company Pipe 


NATIONAL TUBE COMPANY 


General Sales Offices, Frick Building, Pittsburgh, Pa. 
aes DISTRICT SALES OFFICES 
Atlanta Boston Chicago Denver New Orleans New York 
Philadelphia Pittsburgh St. Louis St. Paul Salt Lake City 
Pacific Coast Representatives: U.S. Steel Products Co., San Francisco, Los Angeles, Portland, Seattle 
Export Representatives: U.S. Steel Products Co., New York City 


(See preceding page for illustration) 


